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Abbreviations and Acronyms

ACID Anderson-Cottonwood Irrigation District
Banks Harvey O. Banks

Cal/EPA California Environmental Protection Agency
CCwWD Contra Costa Water District

cfs cubic feet per second

CVP Central Valley Project

CVPIA Central Valley Project Improvement Act
Delta Sacramento-San Joaquin Delta

DSM2 Delta Simulation Model 2

DWR Department of Water Resources

elevation xxx
EPA

elevation in feet above mean sea level
U.S. Environmental Protection Agency

Gianelli William R. Gianelli

H&H hydrology, hydraulics, and water management
Jones C.W. “Bill” Jones

kw kilowatt

M&l municipal and industrial

MAF million acre-feet

MCL maximum contamination levels

mg/L milligrams per liter

msl mean sea level

MW megawatt

PG&E Pacific Gas and Electric Company

RBPP Red Bluff Pumping Plant

Reclamation U.S. Department of the Interior, Bureau of Reclamation
RM river mile

ROD Record of Decision

SBA South Bay Aqueduct

SLWRI Shasta Lake Water Resources Investigation
SWP State Water Project

SWRCB State Water Resources Control Board

TAF thousand acre-feet

TCD temperature control device

TDS total dissolved solids

USACE United States Army Corps of Engineers
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Chapter 1
Affected Environment

Chapter 1
Affected Environment

This chapter describes the affected environment related to hydrology,
hydraulics, and water management (H&H) for the dam and reservoir
modifications proposed under the Shasta Lake Water Resources Investigation
(SLWRI).

Environmental Setting

The environmental setting section first presents background information and
then describes reservoir facilities and operations, H&H, including surface water
supply, groundwater resources, flood management facilities, and southern
Sacramento-San Joaquin Delta (Delta) water levels.

Shasta Dam and Reservoir are located on the upper Sacramento River in
Northern California, about 9 miles northwest of the City of Redding in Shasta
County on the Sacramento River. The Shasta Dam and Reservoir project was
constructed by the U.S. Department of the Interior, Bureau of Reclamation
(Reclamation), as an integral element of the Central Valley Project (CVP) for
six purposes: irrigation water supply, municipal and industrial (M&I) water
supply, flood management, hydropower generation, fish and wildlife
conservation, and navigation.

The CVP was authorized as a Federal Reclamation project in 1935. The dam
was constructed between September 1938 to June 1945, when it was put into
interim operation. Storage of water in Shasta Reservoir began in December
1943. Gates, valves, and other items of finish work, deferred during the war,
were completed and placed in full operation in April 1949. Shasta Reservoir
delivers about 55 percent of the total annual water supply developed by the
CVP.

Keswick Dam and Reservoir are an integral element of the Shasta Dam and
Reservoir Project. Keswick Dam is located on the Sacramento River just north
of Redding. All releases from Shasta Dam on the Sacramento River and
through the Spring Creek Tunnel from Whiskeytown Reservoir on Clear Creek
flow through Keswick Dam.

Below Shasta Dam, the Sacramento River flows through about 60 miles of
natural channel along a low foothill area to Red Bluff. From Red Bluff, the
Sacramento River flows through natural channels and leveed river reaches for
another 250 miles to the Delta.
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This Technical Report describes pertinent hydrologic and hydraulic conditions
and water management operations for Shasta Lake, the Sacramento River, the
Delta, and the CVP/State Water Project (SWP) service areas, under existing
conditions, the No-Action Alternative, and the Action Alternatives for the
SLWRI.

For purposes of this Technical Report, the area around Shasta Lake and along
the Sacramento River from Shasta Dam to Red Bluff is considered the primary
study area, as shown in Figure 1-1. The area along the Sacramento River from
Red BIuff to the Delta, shown in Figures 1-2 and 1-3, and CVP/SWP service
areas shown in Figures 1-4 and 1-5 are considered the extended study area.
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Figure 1-5. Shasta Lake Water Resources Investigation Extended Study Area, CVP/SWP
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1.1.1 Storage and Diversion Facilities

Facilities described below include Shasta Dam and Powerplant, Keswick Dam
and Powerplant, Anderson-Cottonwood Irrigation District (ACID) Diversion
Dam, and Red Bluff Pumping Plant (RBPP).

Shasta Lake and Vicinity
This section describes storage and diversion facilities in the Shasta Lake area.

Shasta Dam and Powerplant Shasta Dam is a curved, gravity-type, concrete
structure that rises 533 feet above the streambed with a total height above the
foundation of 602 feet. The dam has a crest width of about 41 feet and a length
of 3,460 feet. Shasta Reservoir has a storage capacity of 4,550,000 acre-feet,
and water surface area at full pool of 29,600 acres. Maximum seasonal flood
management storage space in Shasta Reservoir is 1.3 million acre-feet (MAF).
The Shasta Powerplant consists of five main generating units and two station
service units with a combined capacity of 663,000 kilowatts (KW).

Releases from Shasta Dam can be made through the powerplant, over the
spillway, or through the river outlets. The powerplant has a maximum release
capacity of nearly 20,000 cubic feet per second (cfs), the river outlets can
release a maximum of 81,800 cfs at full pool, and the maximum release over the
drum-gated spillway is 186,000 cfs.

The existing temperature control device (TCD) at Shasta Dam, constructed from
1996 to 1998, is a multilevel water intake structure located on the upstream face
of the dam. The TCD allows operators to draw water from the top of the
reservoir during the winter and spring when surface water temperatures are cool
and from deeper in the reservoir in the summer and fall when surface water is
warm. It also improves oxygen and sediment levels in downstream river water.

The TCD has improved cold-water management for the benefit of fish, as
outlined in the Central Valley Project Improvement Act (CVPIA) and State
Water Resources Control Board (SWRCB) water right permits, while
concurrently producing water for contract deliveries and power generation.

The Shasta Powerplant is located just below Shasta Dam. Water from the dam is
released through five 15-foot penstocks leading to the five main generating
units and two station service units. Units 1, 2, and 3 are rated at 125 megawatts
(MW); Units 4 and 5 were uprated from 125 MW to 142 MW in 1998 and 1999,
respectively.

Table 1-1 summarizes pertinent engineering data for and features of the existing
Shasta Dam and Reservoir.
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General

Drainage Areas (excluding Goose Lake Basin)

Mean Annual Runoff (1908-2006)

Sacramento R. at Shasta Dam 6,421 sg-mi Sacramento R. at Shasta Dam 5,737,000 acre-feet
Sacramento R. at Keswick 6,468 sg-mi Sacramento R. near Red Bluff 8,421,000 acre-feet
Bridge near Red Bluff 8,900 sg-mi Sacramento River Maximum Flows
Sacramento R. near Ord Ferry 12,250 sq-mi At Shasta Lake 16 Jan 1974 216,000 cfs
Pit R. at Big Bend 4,710 sg-mi Near Red Bluff 28 Feb 1940 291,000 cfs
McCloud R. above Shasta Lake 604 sq-mi At Ord Ferry 28 Feb 1940 370,000 cfs
Sacramento R. at Delta above Shasta .
425 sg-mi
Lake
Shasta Dam and Reservoir
Shasta Dam (concrete gravity) Shasta Reservoir
Crest elevation 1,077.5 feet Full pool elevation (msl) 1,067.0 feet
Freeboard above full pool 9.5 feet Minimum operating level 840.0 feet
Height above foundations 602 feet Taking line Irregular
Height above streambed 487 feet Surface Area
Length of crest 3,500 feet Minimum operating level 6,700 acres
Width of crest 30 feet Full pool 29,500 acres
Slope, upstream Vertical Taking line 90,000 acres
Slope, downstream 10on0.8 Storage capacity
Volume 8,430,000 cy Minimum operating level 587,000 acre-feet
Normal tailwater elevation 585 feet Full pool 4,552,000 acre-feet
Spillway (gated ogee) Shasta Powerplant
Crest length Main units
Gross 360 feet 5 turbines, Francis type 515,000 hp (total)
Net 330 feet 5 units @ 142 MW 710 MW (total)

Crest gates (drum type)

Station units

Number and size

3 @ 110 feet x
28 feet

2 generators, 2,000 kW each

4,000 kW (total)

Top elevation when lowered 1037.0 feet Elevation centerline turbines 586 feet

Top elevation when raised 1065.0 feet Maximum tailwater elevation 632.5 feet

fil:tc;harge capacity at pool (1,065 186,000 cfs Total discharge at pool (1,065 feet) 14,500 cfs
Flashboard gates g geilo feetx Total discharge at pool (827.7 feet) 16,000 cfs

Top elevation when lowered 1,067.0 feet Power outlets (15-foot-diameter steel

penstocks)

Bottom elevation when raised 1,069.5 feet 5 with invert elev. of intake 807.5 feet
Outlets 102-inch-diameter conduit with 96-inch-diameter wheel-type gate

4 with invert elevation 737.75 feet Capacity at Elevation 1,065 feet 81,800 cfs

8 with invert elevation 837.75 feet Capacity at Elevation 827.7 feet 12,200 cfs

6 with invert elevation 937.75 feet

Notes:

Elevations given are in vertical datum NGVD 1929.

Key:

cfs = cubic feet per second

¢y = cubic yard

elevation = elevation in feet above msl
hp = horsepower

kW = kilowatt

msl| = mean sea level
MW = megawatt

R. =river

sg-mi = square mile
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Keswick Dam and Powerplant Keswick Dam is about 9 miles downstream
from Shasta Dam. In addition to regulating outflow from the dam, Keswick
Dam controls runoff from 45 square miles of drainage area. Keswick Dam is a
concrete, gravity-type structure with a spillway over the center of the dam. The
spillway has four 50-foot by 50-foot fixed wheel gates with a combined
discharge capacity of 248,000 cfs at full or full pool elevation (elevation in feet
above mean sea level (msl)) (587 feet). Storage capacity below the top of the
spillway gates at full pool is 23,800 acre-feet. The powerplant has a nameplate
generating capacity of 75,000 kW and can pass about 15,000 cfs at full pool.

Diversion Facilities Below Keswick Dam, two facilities, divert flows from the
Sacramento River and the ACID Diversion Dam. The primary purpose of these
two facilities is to divert water into canals for local agricultural use.

Anderson-Cottonwood Irrigation District Diversion Dam Since 1916, water
has been diverted into the ACID canal for irrigation along the west side of the
Sacramento River between Redding and Cottonwood. Reclamation and ACID
have signed a settlement agreement quantifying the amount of water ACID
could divert from the Sacramento River. ACID diverts to its main canal on the
right bank of the river from a diversion dam in Redding about 5 miles
downstream from Keswick Dam. The diversion dam consists of boards
supported by a pinned steel superstructure anchored to a concrete foundation
across the river. The boards are manually set from a walkway supported by the
steel superstructure. The number of boards set in the dam varies depending on
the flow in the river and the desired head in the canal.

Because this dam is a flashboard dam installed for seasonal use only, close
coordination is required between Reclamation and ACID for regulation of river
flows to allow safe installation and removal of the flashboards. The contract
between Reclamation and ACID allows for ACID to notify Reclamation as far
in advance as is reasonably possible each time ACID intends to install or
remove boards from its diversion dam. Reclamation will similarly notify ACID
each time it intends to change releases at Keswick Dam. In addition, during the
irrigation season, ACID will notify Reclamation of the maximum flow that it
believes the diversion dam, with the current setting of boards, can safely
accommodate. Reclamation will notify ACID at least 24 hours in advance of a
change in releases at Keswick Dam that exceed such maximum flow designated
by ACID.

The irrigation season for ACID runs from April through October. Therefore,
around April 1 each year, ACID erects the diversion dam. This consists of
raising the steel superstructure, and installing the walkway and setting boards.
Around November 1 each year, the diversion dam is removed. The dates of
installation and removal can vary depending on hydrologic conditions.

Removal and installation of the dam cannot be done safely at flows greater than
6,000 cfs. ACID usually requests Reclamation to limit the Keswick release to a
5,000 cfs maximum for 5 days to accomplish the installation or removal of the

1-10 Draft — June 2013
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Chapter 1
Affected Environment

dam. As indicated previously, there may be times during the irrigation season
when the setting of boards must be changed because of changes in releases at
Keswick Dam. When boards must be removed because of an increase at
Keswick Dam, the release may initially have to be decreased to allow work to
be done safely. If an emergency exists, personnel from Reclamation’s Northern
California Area Office can be dispatched to assist ACID in removing the
boards.

The Keswick Dam release rate ramping required for ACID operations is limited
to 15 percent in a 24-hour period and 2.5 percent in a 1-hour period. Therefore,
advance notification is important when scheduling decreases to allow
installation or removal of the ACID dam. Since 2001, ACID has completed
improvements to the ACID Diversion Dam fish ladder, improving passage for
winter-run Chinook salmon oncorhynchus tshawytsoha, and to the ACID
diversion canal fish screen.

Red Bluff Pumping Plant The RBPP, located on the Sacramento River
approximately 2 miles southeast of Red Bluff, replaces the Red Bluff Pumping
Plant as part of a Fish Passage Improvement Project. The facility includes a
1,118-foot-long flat-plate fish screen, intake channel, 2,500 cfs capacity
pumping plant and discharge conduit to divert water from the Sacramento River
into the Tehama-Colusa and Corning canals. The facility became operational in
2012.

The Tehama-Colusa Canal is a lined canal extending 111 miles south from the
RBPP to provide irrigation service on the west side of the Sacramento Valley in
Tehama, Glenn, Colusa, and northern Yolo counties. Construction on the
Tehama-Colusa Canal began in 1965, with enlargement approved in 1967, first
operation in 1976, and completion in 1980.

1.1.2 Hydrology and Hydraulics

The Sacramento Valley contains the Sacramento, Feather, and American river
basins, covering an area of more than 24,000 square miles in the northern
portion of the Central Valley. The Sacramento Valley also encompasses three
major drainage basins: the McCloud River, Pit River, and the Sacramento River
in the north; the Delta in the south; the Sierra Nevada Mountains and Cascade
Ranges in the east; and the Coast Ranges and Klamath Mountains in the west.
Drainage in the northern portion of the Central Valley is provided by the
Sacramento, Feather, and American rivers, and major and minor streams and
rivers that drain the east and west sides of the valley.

The Sacramento River flows generally north to south from its origin near Mount
Shasta to its mouth at the Delta. As the Sacramento River travels to the Delta, it
picks up additional flows from the Feather and American rivers. The Feather
River flows generally north to south from its origin near Lassen Peak and joins
the Sacramento River from the east at Verona. The American River originates

1-11 Draft — June 2013



18
19

20
21

Shasta Lake Water Resources Investigation
Physical Resource Appendix—Hydrology, Hydraulics, and Water Management Technical Report

in the Sierra Nevada, flows generally east to west, and enters the Sacramento
River at the City of Sacramento at | Street.

Ground surface elevations in the northern portion of the Sacramento Valley
range from about 1,070 feet at Shasta Lake to about 14,000 feet above mean sea
level (elevation 14,000) in the headwaters of the Sacramento River. In this area,
total annual precipitation averages between 60 and 70 inches and is as great as
95 inches in the Sierra Nevada and Cascade Range. At Lassen Peak, which
exceeds elevation 10,000 in the Cascade Range, annual precipitation averages
as much as 90 inches. Other mountainous areas bordering the valley reach
elevations higher than 5,000 and receive an average of 42 inches of
precipitation per year, with snow prevalent at higher elevations. In the southern
portion of the Sacramento River Basin, the Sacramento Valley floor is relatively
flat; elevations range from mean sea level to about 300. The valley floor is
characterized by hot, dry summers and mild winters. Precipitation on the valley
floor occurs mostly as rain, and average yearly totals range from 20 inches in
the northern end of the valley to 15 inches at the Delta. Historical average
precipitation at locations along the Sacramento River is shown in Table 1-2.

Table 1-2. Historical Average Monthly Precipitation in the Primary Study
Area

Mount Shasta City* Reddi_ng2 Sacram_ento3
Elevation 3.544 Appro_X|mate Appro>_<|mate
' Elevation 500 Elevation 20
Month ft-ms| ft-msl ft-msl
0, 0, 0,

(inches) a(n/r:uoelcl) (inches) agﬁuoail) (inches) agf])uogl)
October 2.2 55 2.2 5.6 0.9 5.2
November 5.3 13.2 4.7 11.9 2.1 12.1
December 6.7 16.7 7.0 17.7 3.0 17.2
January 7.1 17.7 8.0 20.2 3.6 20.7
February 6.2 154 5.9 14.9 3.1 17.8
March 5.3 13.2 5.0 12.6 24 13.8
April 2.9 7.2 3.0 7.6 1.2 6.9
May 1.9 4.7 1.5 3.8 0.5 2.9
June 1.0 2.5 1.0 2.5 0.2 1.1
July 0.4 1.0 0.2 0.5 0.0 0.0
August 0.4 1.0 0.3 0.8 0.1 0.6
September 0.8 2.0 0.8 2.0 0.3 1.7
Total 40.2 100 39.6 100 17.4 100

Source: Western Regional Climate Center,

Notes:
1 Period of Record (1948-present)
2 Period of Record (1931-1979)

3 Period of Record (1948-present)
Key:
ft-msl = feet above mean sea level
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The Sacramento River system is complex. There are numerous Federal, State,
local, and private dams in the foothills with reserved flood storage space on the
Sacramento, Feather, and American river systems. These reservoirs collect and
manage flows from the upper watersheds, but many tributaries enter
downstream from the dams, and the flow from the downstream tributaries is
mostly unregulated. It takes about 70 hours (almost 3 days) for water released
from Shasta Dam on the northern portion of the Sacramento River to reach the
Feather River confluence at Verona, and about 78 hours (more than 3 days) to
reach the American River confluence at | Street in the City of Sacramento.
Table 1-3 shows the estimated travel times of high flows in the Sacramento
River and major tributaries.

Table 1-3. Travel Times of Major
Sacramento Valley Rivers

Location Travel Time
(hours)
Sacramento River
Shasta Dam
Keswick Dam
Bend Bridge 18
Red Bluff 20
Tehama 26
Hamilton City 31
Ord Ferry 36
Butte City 44
Moulton Weir 52
Colusa Weir 53
Colusa 55
Tisdale Weir 62
Verona 70
| Street Gage 78
American River
Nimbus
| Street
Feather River
Oroville 0
Verona 30
Yuba River
Narrows
Yuba City

Source: USACE 1999
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Downstream from Shasta Dam, the Sacramento River flows south-southeast for
65 river miles, until it reaches the valley floor south of Red Bluff. Along the
valley floor, the river continues to flow south-southeast for 186 river miles to
the City of Sacramento, where it changes to a southwesterly course and flows
for an additional 60 river miles to its terminus at Suisun Bay in the Delta.
Through the valley floor reach, the Sacramento River is flanked by overflow
basins, two of which are leveed floodways. These floodways comprise part of
the comprehensive flood management improvements that have been developed
along the lower 175 miles of the river on the east bank, along the lower 185
miles of the west bank, and along the lower reaches of the river's major tributary
streams. These floodways intercept all Sacramento River tributaries for more
than 100 miles downstream from Stony Creek and Big Chico Creek to the
Feather River. Downstream from Sacramento, the Sacramento River traverses
the low-lying tidal area of the Delta. The Delta area is affected by tidal flow,
and this tidal influence extends up the Sacramento River for up to 80 miles (or
as far as VVerona), during periods of low river flow. Locations along the
Sacramento River are referenced by river mile (RM), with RM 0 at Collinsville,
the river mouth, and RM 302 at Keswick Dam, as shown in Table 1-4.
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Table 1-4. Key Locations Along Major Central Valley Rivers

Location | River Mile
Sacramento River
Keswick Dam 299
Redding 296
Balls Ferry Bridge 273
Bend Bridge 255
Red Bluff 241
Los Molinos 236
Tehama 226
Hamilton City 199
Chico Landing 194
Stony Creek 192
Ord Ferry 184
Butte City 169
Moulton Weir 158
Colusa Weir 146
Colusa 143
Meridian 134
Grimes 125
Tisdale Weir 119
Knights Landing 90
Fremont Weir 83
Feather River 80
Verona 79
Natomas Cross Canal 79
Sacramento Weir 63
American River 60
| Street Gage 59.5
Deep Water Ship Channel (north
end) 57
Clarksburg 42
Courtland 34
Walnut Grove 27
Isleton 18
Liberty Island 14
Rio Vista 12
Collinsville 0
Feather River
Oroville Dam 70.4
Oroville Gaging Station 65.3
Mouth 0.0
Yuba River
Englebright Dam 22.8
Mouth 0.0
American River
Folsom Dam 26
Mouth 0.0

Source: USACE 1999
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Shasta Lake and Vicinity

The most northern portion of the Sacramento River basin, upstream from Shasta
Dam, is drained by the Pit River, the McCloud River, Squaw Creek, and the
headwaters of the Sacramento River. The total drainage area is about 6,700
square miles, excluding the Goose Lake drainage of the Pit River. Although
Goose Lake is topographically within the Pit River Basin, it seldom contributes
to flow in the Pit River. The last outflow from Goose Lake occurred in 1880.
Only a small Federal levee project in Alturas is found in this segment of the
Sacramento River drainage.

The four major tributaries to Shasta Lake are the Sacramento, McCloud, and Pit
rivers, and Squaw Creek, in addition to numerous minor tributary creeks and
streams. The combined historical average monthly inflows to Shasta Lake from
three major tributaries (Sacramento, McCloud, and Pit rivers) are shown in
Table 1-5.

Table 1-5. Historical Inflows to Shasta Lake

Average Monthly Inflow (cfs) Annual
Oct | Nov | Dec | Jan Feb Mar Apr | May | Jun Jul | Aug | Sep (‘q_oAtgl)
Sacramento
Riverlat 340 727(1,359| 1,900 2,331 2,275| 2,051| 1,768 857| 349| 240 233 870
IE’)i?IIRaiver1 3,092|3,615|4,404| 5,696 6,445 6,868 | 6,154 |5,036| 3,693|2,972|2,795| 2,819 3,239
';"i‘\:g:?“d 587| 777(1,266| 1,629 1,861 1,770 1,470( 1,120 765| 590| 531 521 766
Total 4,020|5,119|7,028| 9,226| 10,637| 10,913| 9,676| 7,924| 5,314|3,911|3,566| 3,574 4,875

Source: USGS Gaging Stations 11342000, 11365000, 11368000
Notes:

! Period of record WY 1945-2010

2 Period of record WY 1946-2010

Key:

cfs = cubic feet per second

TAF = thousand acre-feet

USGS = United States Geological Survey

WY = water year

The Sacramento Arm above Shasta Lake drains an area of roughly 430 square
miles. Its headwaters include portions of Mount Shasta and the Trinity and
Klamath mountains. It flows south for approximately 40 miles before entering
Shasta Lake below the town of Delta.

McCloud River The McCloud River drainage basin covers approximately 627
square miles of Siskiyou and Shasta counties. The McCloud River originates as
Moosehead Creek southeast of Mount Shasta, at an elevation of approximately
5,500. From there, it flows approximately 59 miles in a southwesterly direction
through McCloud Reservoir before entering Shasta Lake and joining the
Sacramento River. The McCloud Reservoir watershed includes the entire basin
draining into McCloud Reservoir and has a drainage area of 403 square miles.
The lower McCloud River watershed begins at Pacific Gas and Electric
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Company’s (PG&E) McCloud Dam, extends down the McCloud River into
Shasta Lake, and encompasses approximately 224 square miles.

Pit River The Pit River watershed is located in northeastern California and
southeastern Oregon. The north and south forks of the Pit River drain the
northern portion of the watershed. The north fork of the Pit River originates at
the outlet of Goose Lake and the south fork originates in the south Warner
Mountains at Moon Lake in Lassen County. The Pit River is joined by the Fall
River in Shasta County. The Pit River has 21 named tributaries, totaling about
1,050 miles of perennial stream and encompassing approximately 4,700 square
miles. PG&E has several dams and reservoirs within the Pit River watershed,
including Iron Canyon Reservoir, and Pit 4, 5, 6, and 7 dams. Pit 7 Dam and
Powerhouse are located immediately upstream from Shasta Reservoir’s current
high-water level on the Pit River.

Squaw Creek The Squaw Creek watershed is located east of Shasta Lake and
drains 103 square miles. It flows to the southwest through generally steep
terrain.

Shasta Lake Shasta Lake reservoir storage is typically at its highest in April
and May and at its lowest in October and November. Table 1-6 shows the
historical average end-of-month reservoir storage at Shasta Lake since 1954 by
year type.' Table 1-7 shows historical average end-of-month Shasta Lake
reservoir water surface elevations since 1992 by year type.

Table 1-6. Historical End-of-Month Shasta Lake Storage by Year Type

Year Average End-of-Month Storage (TAF)

Type Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
All Years 2,462 | 2,475 | 2,717 | 3,055 | 3,384 | 3,683 | 3,935 | 3,956 | 3,675 | 3,204 | 2,831 | 2,625
Wet 2,796 | 2,853 | 3,152 | 3,513 | 3,641 | 3,813 | 4,131 | 4,311 | 4,125 | 3,696 | 3,293 | 3,085
th))(r)r\;eal 2,387 | 2,389 | 2,739 | 3,208 | 3,527 | 3,869 | 4,290 | 4,372 | 4,113 | 3,604 | 3,251 | 3,070
El‘zlr?r\:val 2,399 | 2,382 | 2,562 | 3,102 | 3,635 | 3,887 | 4,225 | 4,164 | 3,820 | 3,313 | 2,951 | 2,751
Dry 2,378 | 2,407 | 2,648 | 2,836 | 3,289 | 3,746 | 3,804 | 3,656 | 3,225 | 2,676 | 2,305 | 2,103
Critical 2,048 | 1,990 | 2,016 | 2,193 | 2,638 | 2,958 | 3,053 | 2,951 | 2,693 | 2,315 | 1,968 | 1,723

Source: DWR CDEC Gage SHA (2008)

Notes:

Period of record WY 1992-2010
Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index

Key:

CDEC = California Data Exchange Center

DWR = California Department of Water Resources
TAF = thousand acre-feet

WY = water year

! Throughout this document, water year types are defined according to the Sacramento Valley Index Water Year
Hydrologic Classification unless specified otherwise.
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Table 1-7. Historical End-of-Month Shasta Lake Reservoir Water Surface Elevations by
Year Type

Average End-of-Month Water Surface Elevation (ft-msl)

Year Type

Oct Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep
All Years 979 980 994 | 1,007| 1,023| 1,035| 1,045| 1,045| 1,033| 1,014 996 986
Wet 997 1,000( 1,015| 1,030( 1,034| 1,041| 1,053| 1,059| 1,051| 1,035| 1,018| 1,010
Qg(r)r\r/]; 976 977| 1,006| 1,016| 1,030| 1,043| 1,058| 1,061| 1,051| 1,032| 1,018 1,010
ﬁ(e)'r‘r’::‘;l 975|  975| 984 1,011| 1,033| 1,044| 1,056| 1,053| 1,040| 1,020| 1,004| 994
Dry 974 976 988 996| 1,019| 1,038 1,040| 1,034| 1,016 992 973 962
Critical 956 952 954 964 990| 1,005| 1,009| 1,005 992 973 954 927
Source: DWR CDEC Gage SHA (2010)
Notes:

Period of record WY 1992-2010

Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index
Key:

CDEC = California Data Exchange Center

DWR = California Department of Water Resources

ft-msl = feet above mean sea level

WY = water year

As previously described, releases from Shasta Lake to the Sacramento River can
be made through either the Shasta Lake Powerplant, with a maximum capacity
of about 16,000 cfs; through the river outlets, with a maximum capacity of
about 81,000 cfs; or over the dam crest, through the spillway, with a maximum
capacity of about 186,000 cfs. Table 1-8 shows historical monthly average
releases from Shasta Lake by year type.

Table 1-8. Historical Shasta Lake Releases by Year Type

Average Monthly Release (cfs) Annual

Year Total
Type Oct | Nov | Dec | Jan | Feb Mar | Apr | May Jun Jul Aug | Sep (TAF)

All Years | 4,691|4,492| 5,307 | 8,446| 10,167 9,881| 7,135 9,329| 10,610| 11,519| 9,427| 6,826 5,917
Wet 4,791| 5,010 8,111|17,104| 19,395| 17,663|10,990( 10,327| 11,108 11,714| 10,583| 7,450 8,109

ﬁz?xgﬂ 4,524 3,954| 3,739| 5,826| 9,371| 11,073| 5828| 10,845| 11,035| 12,259| 9,142| 6,623 5,702
ﬁ(ce)lrcr)’:]’val 4,873|4,252| 5,085| 4,123| 10,322 7,591| 4,629| 8,451| 11,729| 11,874| 9,020| 6,619 5,351

Dry 4,794| 4,521 | 3,681| 4,111| 2,822 3,440| 6,023 8,717| 11,109| 12,300 9,097 | 6,302 4,663
Critical 4,458 4,294 | 4,111| 3,282| 2,467 2,841| 4,319 6,717 7,639 8,866 8,209 | 6,682 3,873
Source: DWR CDEC Gage SHA (2008)

Notes:

Period of record WY 1992-2007

Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index
Key:

CDEC = California Data Exchange Center

cfs = cubic feet per second

DWR = California Department of Water Resources

TAF = thousand acre-feet

WY = water year

1-18 Draft — June 2013



ONO O WN -

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Chapter 1
Affected Environment

Upper Sacramento River (Shasta Dam to Red Bluff)

Flows in the Sacramento River in the 65-river-mile reach between Shasta Dam
and Red Bluff (RM 244) are regulated by Shasta Dam and reregulated
downstream at Keswick Dam (RM 302). In this reach, flows are influenced by
tributary inflow. Major westside tributaries to the Sacramento River in this
reach of the river include Clear and Cottonwood creeks. Major eastside
tributaries to the Sacramento River in this reach of the river include Battle,
Bear, Churn, Cow, and Paynes creeks.

Imports from the Trinity River Watershed Since 1964, Trinity River water
has been imported into the Sacramento River Basin through the Clear Creek and
Spring Creek tunnels (capacity 3,300 and 4,200 cfs, respectively). After
meeting the monthly minimum instream flow requirement below Lewiston
Dam,” and the Trinity Reservoir end-of-September minimum storage target of
600 thousand acre-feet (TAF), Trinity River water is diverted into Whiskeytown
Reservoir. Monthly diversions are based on the beginning-of-month storage in
Shasta Reservoir and Trinity Reservoir. For example, imports can be as much as
3,000 cfs for July to September when Trinity Reservoir storage is high and
Shasta Reservoir storage is low. Whiskeytown Reservoir receives inflow from
Clear Creek. After making releases to meet the minimum flow requirement
downstream from Whiskeytown Dam,* water is diverted through Spring Creek
Tunnel to Keswick Reservoir. Based on the December 19, 2000, Trinity River
Mainstem Record of Decision (ROD) (Reclamation 2000), 368.6 TAF to 815
TAF are allocated annually for Trinity River flows. After several challenges
and injunctions, on July 13, 2004, the Ninth Circuit Court upheld the ROD
flows for the Trinity River. Historical monthly Spring Creek Tunnel flows to
Keswick Reservoir between 1964 and 2004 are shown in Table 1-9. Flows
from Clear Creek join the Sacramento River below Keswick Dam. Historical
monthly Clear Creek Tunnel flows to the Sacramento River between 1964 and
2004 are shown in Table 1-10 by year type. Since the implementation of the
ROD in 2004, flows in the Spring Creek Tunnel and in Clear Creek have
followed a substantially different pattern. Due to the limited available
hydrology, average monthly flows since 2004 are also shown in Tables 1-9 and
1-10.

2 This minimum requirement, an annual amount of 369 TAF to 815 TAF per the Trinity Environmental Impact
Statement Preferred Alternative, is a lookup value that varies by month and the Trinity index; the Trinity index
changes in April.

% This requirement is a lookup value that varies with the month and the Shasta Index.
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Table 1-9. Historical Spring Creek Tunnel Flow to Keswick Reservoir by Year Type

Average Monthly Release (cfs) Annual
Year Total
Type | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep (TAF)
All Years | 1,559| 1,179| 1,063| 1,337| 1,638 1,659| 1,370| 1,524| 1,987| 2,419| 2,318| 2,150 1,217
égarsl 1,354 738 658 726| 1,077| 1,000 664 1,187| 1,248| 1,579| 1,601| 1,470 805
Wet 1,386 1,320| 1,512| 2,082| 2,552 2,200| 2,109| 2,105| 2,527| 2,681 | 2,464| 2,215 1,520
Qg?r\;zl 994 | 847 826| 1,550 1,941| 2,111| 1,343| 1,426| 1,654| 1,621| 2,032| 1,945 1,105
El(e;lr?r\],val 1,790 1,472| 1,425 912| 1,252| 1,800 1,687| 1,767| 2,198| 2,830| 2,409| 1,956 1,302
Dry 1,420 971 605 621 799 992 446 619| 1,218 2,255| 2,098| 2,337 845
Critical 2,393 1,109 372 470 406 604 401| 1,013 1,658| 2,374| 2,383| 2,127 929
Source: USGS Gaging Station 11371600
Notes:
! Period of Record is WY 2004-2010
Period of record WY 1964—-2004 unless otherwise indicated,
Year- types as defined in the Sacramento Valley Water Year Hydrologic Classification Index
Key:
cfs = cubic feet per second
TAF = thousand acre-feet
USGS = U.S. Geological Survey
WY = water year
Table 1-10. Historical Clear Creek Flow to the Sacramento River by Year Type
Average Monthly Release (cfs) Annual
Year Total
Type | Oct | Nov |Dec | Jan | Feb | Mar | Apr | May | Jun | Jul |Aug | Sep (TAF)
All Years 122 181| 243 319 343 340 217 124 83 63 63 97 133
égarsl 218| 223| 287 345 355 342 337 301 194 125 98 143 179
Wet 92| 161| 285 457 504 557 343 140 80 70 72 142 175
Above 145| 175| 247| 385 342| 290| 216| 186| 114| 60| 59 73 138
Normal
Below 88| 157| 157| 168 254| 166| 117| 98| 78| 57| 54 66 88
Normal
Dry 264| 336| 326 264 248 214 118 97 88 61 59 78 130
Critical 56 98| 118 90 112 103 83 80 62 55 54 51 58

Source: USGS Gaging Station 11372000

Notes:

1 Period of Record is WY 2004-2010
Period of record WY 1964—2004 unless otherwise indicated
Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index

Key:

cfs = cubic feet per second
TAF = thousand acre-feet

USGS = U.S. Geological Survey
WY = water year
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Tributary Inflows Major tributaries to the Sacramento River between
Keswick Dam and the RBPP include Cow, Battle, and Cottonwood creeks.
Inflows from these creeks typically play a large role in Shasta Lake flood
management operations due to their uncontrolled nature. Historical average
annual flows from these four creeks to the Sacramento River are shown in Table
1-11.

Table 1-11. Historical Major Tributary Inflows to the Sacramento River Between
Keswick Dam and Red Bluff Pumping Plant

Average Monthly Inflow (cfs) Annual

Tributary Total
Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug |Sep (TAF)
Cow Creek 119| 449|1,146|1,698|1,652|1,399| 888| 566| 222| 63| 38| 46 500
g‘r’;fl?wo"d 115| 369|1,210|2,239|2,441|2,078|1,221| 718| 330| 124| 74| 79 663
Battle Creek 291| 388| 543| 724| 724| 721| 643| 625| 483| 330| 263| 258 362

Source: USGS Gaging Stations11374000, 11376000, 11376550
Notes:

Period of record WY 1962-2010

Key:

cfs = cubic feet per second

TAF = thousand acre-feet

USGS = U.S. Geological Survey
WY = water year

Above Red Bluff Pumping Plant at Bend Bridge The RBPP pumps into the
Tehama-Colusa Canal. Table 1-12 shows the historical average monthly

Sacramento River flow above the RBPP at Bend Bridge by year type, and Table
1-13 shows the average monthly historical diversions to the Tehama-Colusa
Canal by year type.
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Table 1-12. Historical Sacramento River Flow Above Red Bluff Pumping Plant at Bend
Bridge by Year Type

Year Average Monthly Release (cfs) Annual
Total
Type | Oct [Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | (TAF)

All Years | 6,810| 6,694 | 10,552| 17,512 | 20,236| 18,105| 12,210| 13,459| 13,657 | 14,024| 11,750| 8,855 9,298

Wet 6,720| 7,696 | 14,857 |32,159| 33,606 | 30,445| 19,629| 16,175| 15,490| 15,137| 13,362 10’03 13,001
ﬁl\k())?r\rl;I 6,874 | 6,243| 10,108 15,173 | 18,685| 19,856| 11,165| 17,013| 14,360| 14,159| 11,468| 8,747 9,305
Eltce)lr(r)r\:\éil 6,985 6,095| 10,055| 12,859 | 23,001| 14,935| 9,746| 11,122| 14,382| 14,242| 10,914| 8,376 8,607
Dry 7,018| 6,589 8,280 8,318| 8,789| 8,193| 7,781| 10,554| 12,850| 14,545| 11,429| 8,257 6,818

Critical 6,509| 5,832 5,894| 6,699| 8981| 6,420 6,316| 8,718 9,646| 10,777| 9,885| 7,751 5,650

Source: USGS Gaging Station 11377100

Notes:

Period of record WY 1992-2010

Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index
Key:

cfs = cubic feet per second

TAF = thousand acre-feet

USGS = U.S. Geological Survey

WY = Water year

Table 1-13. Historical Diversions to the Tehama-Colusa Canal from Red Bluff Pumping
Plant by Year Type

Year Average Monthly Release (cfs) Annual
Total
Type | Oct | Nov | Dec | Jan Feb | Mar | Apr | May | Jun | Jul | Aug | Sep (TAF)
All Years 134 17 7 16 33 85 191 534 949 998 867 313 252
Wet 123 18 2 7 45 67 114 450 902| 1,093| 1,059 331 257
Above 145| 18 4 24 14| 58| 215| 521| 1,026 1,004| 817| 329 254
Normal
Below
190 12 0 2 34 80 272 749| 1,046 914 543 291 245
Normal
Dry 143 14 12 35 34 165 332 693| 1,035 916 616 303 264
Critical 90 22 43 10 14 42 82 384 648 734 944 204 192
Source: Reclamation Central Valley Project Operations Records (2008)
Notes:

Period of record WY 1992-2007

Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index
Key:

cfs = cubic feet per second

Reclamation = U.S. Department of the Interior, Bureau of Reclamation

TAF = thousand acre-feet

WY = water year
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Lower Sacramento River and Delta
The hydrology and hydraulics of the Sacramento River below Red Bluff and the
Delta are described below.

Lower Sacramento River The Sacramento River enters the Sacramento
Valley about 5 miles north of Red Bluff. Over the 244 miles between Red Bluff
downstream to the Delta, the river goes through a series of changes. From Red
Bluff to Chico Landing (52 miles), the river meanders through alluvial deposits
and receives flows from Antelope, Mill, Deer, Big Chico, Rock, and Pine creeks
on the east side and Thomes, Elder, Reeds, and Red Bank creeks on the west
side. From Chico Landing to Colusa (50 miles) the Sacramento River meanders
through alluvial deposits between widely spaced levees. Stony Creek is the
only major tributary in this segment of the river. There are no tributaries
entering the Sacramento River between Stoney Creek and its confluence with
the Feather River.

Floodwaters in the Sacramento River overflow the east bank at three sites in a
reach referred to by the State as the Butte Basin Overflow Area. In this river
reach, several Federal projects begin, including the Sacramento River Flood
Control Project, Sacramento River Major and Minor Tributaries Project, and
Sacramento River Bank Protection Project. Levees of the Sacramento River
Flood Control Project begin in this reach, downstream from Ord Ferry on the
west (RM 184), and downstream from RM 176 above Butte City on the east
side of the river. Historical monthly average Sacramento River flows at Colusa
are shown in Table 1-14 by year type.

Shasta Lake is also operated to meet a flow requirement in the Sacramento
River, at Wilkins Slough near Grimes (RM 125). This compliance location is
also known as the Navigation Control Point, and is discussed in detail in the
Regulatory Setting section. Historical monthly average Sacramento River flows
below Wilkins Slough are shown in Table 1-15 by year type.

1-23 Draft — June 2013



Shasta Lake Water Resources Investigation
Physical Resource Appendix—Hydrology, Hydraulics, and Water Management Technical Report

Table 1-14. Historical Sacramento River Flows at Colusa by Year Type

Year Average Monthly Release (cfs) ATT;;?I

Type | Oct | Nov | Dec | Jan | Feb Mar Apr May Jun Jul Aug | Sep (TAF)

Al 5,576 5,914| 11,606 19,010| 21,149| 18,836| 13,109| 12,022| 10,756| 10,051| 8,744| 7,798 8,731

Years

Wet 5,914 7,224 | 15,759 28,317 | 29,762| 27,691| 20,909| 16,178| 13,788| 11,387| 10,229| 8,949 11,839
ﬁg?:;l 5,307| 5,195| 11,657|21,913| 21,802| 20,311| 13,534| 16,178| 11,771 9,968 8,628 | 7,684 9,304
ﬁilrcr)xval 5,232| 4,971| 11,658| 17,703 | 22,672| 18,185| 11,646 9,112| 10,729 9,749 7,802| 7,425 8,258

Dry 5,306| 5,826| 9,419 10,567 | 12,163| 11,558| 6,932| 7,347| 8,406| 10,133| 8,281 7,041 6,228

Critical 5,850(4,996| 6,116| 8,654| 14,022 9,298| 6,150 6,343| 6,491| 7,582| 7,172| 6,907 5,404

Source: USGS Gaging Station 11389500

Notes:

Period of record WY 1992-2010

Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index
Key:

cfs = cubic feet per second

TAF = thousand acre-feet

USGS = U.S. Geological Survey

WY = water year

Table 1-15. Historical Sacramento River Flows Below Wilkins Slough, near Grimes by
Year Type

Year Average Monthly Release (cfs) A_P:tg?l
Type | oct | Nov | Dec Jan Feb Mar Apr May Jun Jul Aug | Sep | (TAF)
égars 5,561 5,828 | 10,848 16,110| 18,141 | 15,976| 11,751| 10,383 9,378 8,580 7,663| 7,690 7,724
Wet 5,770 6,842 | 14,214 21,438| 23,171| 20,967| 17,403| 14,317| 12,319| 10,013| 9,133]| 8,759 9,923
ﬁk())cr)r\rlgl 5,331 5,361 | 10,434 19,333| 19,164 | 17,390| 13,117| 14,070| 10,738 8,486 | 7,434| 7,536 8,360
EELOmVVaI 5,234 | 4,771| 10,649 16,138 | 19,067 | 16,049| 11,467 8,069 9,417 8,093| 6,768 | 7,431 7,431

Dry 5,483| 6,011| 9,635|10,309| 11,976| 11,638 6,598| 6,098| 6,915| 8,585| 7,345| 7,050 5,904

Critical 5774| 4,883| 6,421| 8,872| 14,321| 9,845| 5,686| 4,853| 4,944| 6,158| 6,047| 6,781 5,100

Source: USGS Gaging Station 11390500

Notes:

Period of record WY 1992-2010

Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index
Key:

cfs = cubic feet per second

TAF = thousand acre-feet

USGS = U.S. Geological Survey

WY = water year
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Downstream from Wilkins Slough, the Feather River, the largest eastside
tributary to the Sacramento River, enters the river just above Verona. Between
Wilkins Slough and Verona, floodwater is diverted at two places in this segment
of the river—Tisdale Weir into the Tisdale Bypass and Fremont Weir into the
Yolo Bypass. The bypass system routes floodwater away from the mainstem
Sacramento River to discharge into the Delta. Historical average monthly
Sacramento River flows at VVerona are shown in Table 1-16 by year type.

Table 1-16. Historical Sacramento River Flows at Verona by Year Type

Average Monthly Release (cfs) Annual
Year Total
Type Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep (TAF)
'\A(\gars 9,572| 10,310| 19,344 | 31,500 35,742 | 31,995| 22,835| 19,731| 16,597 | 15,794 | 15,059 | 14,008| 14,642
Wet 10,461 | 11,751 | 27,901 | 47,558 | 54,255| 48,686 | 38,499| 30,837 | 23,876 | 18,344| 17,281| 16,259 20,862
Qg?r\rliil 8,911 9,480| 16,691 34,688 | 35,514 | 33,792| 23,702 | 25,529 19,283| 17,135| 16,331| 14,099| 15,416
,E\‘I(G;Lml 9,314| 9,617 | 17,717 | 29,729| 33,565 | 29,934 | 18,284 | 12,214 | 14,910| 16,229 | 15,974 | 14,775| 13,419
Dry 8,955 10,442 | 15,141 17,850 19,059| 19,377| 11,364 | 10,308 | 11,014| 15,560| 14,218 | 12,369| 10,021
Critical 9,674 | 8,822| 12,457| 14,515| 22,718| 14,418| 8,679| 7,366| 7,024| 8,926| 9,428| 11,057 8,145

Source: USGS Gaging Station 11425500

Notes:

! Period of record WY 1992-2010
Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index

Key:

cfs = cubic feet per second

TAF = thousand acre-feet
USGS = U.S. Geological Survey
WY = water year

Below Verona, the Sacramento River flows 79 miles to the Delta, passing the
City of Sacramento. The Yolo Bypass parallels this river reach to the west.
Flows enter this river reach at various points. First, flows from the Natomas
Cross Canal enter the Sacramento River approximately 1 mile downstream from
the Feather River mouth. The American River flows into the Sacramento River
in the City of Sacramento. When Sacramento River system flood flows are the
highest, a portion of the flow is diverted into the Yolo Bypass at the Sacramento
Weir about 3 miles upstream from the American River confluence in downtown
Sacramento. At the downstream end, Yolo Bypass flows reenter the
Sacramento River near Rio Vista. As the river enters the Delta, Georgiana
Slough branches off from the mainstem of the Sacramento River, routing a
portion of the flow into the central Delta. Historical monthly average
Sacramento River flows in Rio Vista are shown in Table 1-17 by year type.
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1 Table 1-17. Average Monthly Historical Sacramento River Flows at Rio Vista by Year Type
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Average Monthly Release (cfs) Annual

Year Total
Type | Oct | Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep (TAF)
¢|E|:ars 7,797| 8,854 20,470| 40,713 54,324 44,833| 33,925| 24,465| 14,920| 12,459| 11,090| 10,256| 17,119
Wet 8,823| 10,774| 32,191 | 73,740| 104,708| 79,546| 69,207| 41,787| 20,719| 13,610| 11,591| 11,062| 28,739
ﬁl\l;?r\;ill 8,052| 8,695| 17,577 | 33,140| 40,132| 41,233| 24,789| 28,974| 17,115| 13,081| 11,795| 10,968| 15,432
Elﬁlr?nm;l 7,912| 7,602 16,626| 28,917 39,981 | 34,479| 17,774| 12,568| 13,470| 12,813| 11,991| 10,870| 12,963
Dry 6,589| 7,995| 12,877 | 16,400 16,855| 17,750 11,122 9,891 8,712| 11,488| 10,433 9,200 8,426
Critical | 7,797| 8,854| 20,470| 40,713 54,324| 44,833| 33,925| 24,465| 14,920| 12,459| 11,090| 10,256| 17,119

Source: USGS Gaging Station 11455420

Notes:

Period of record WY 1995-2010
Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index

Key:

cfs = cubic feet per second

TAF = thousand acre-feet
USGS = U.S. Geological Survey
WY = water year

Delta The hydraulics of the Delta are complicated by tidal influences, a
multitude of agricultural and M&I diversions for use within the Delta itself, and
by CVP and SWP exports. The principal factors affecting Delta hydrodynamics
are (1) river inflow and outflow from the Sacramento River and San Joaquin
River systems, (2) daily tidal inflow and outflow through San Francisco Bay,
and (3) export pumping from the south Delta, primarily through the Harvey O.
Banks (Banks) and C.W. “Bill” Jones (Jones) pumping plants.

Delta Inflow Inflow to the Delta comes from the Sacramento, San Joaquin,
Mokelumne, and Cosumnes rivers, and many smaller eastside tributaries.
Historical monthly average total Delta inflow is shown in Table 1-18 by year

type.
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Table 1-18. Total Historical Delta Inflow by Year Type

Year Average Monthly Release (cfs) A'Ir']()ntl;?I

Type | oct Nov | Dec Jan Feb Mar Apr | May | Jun Jul | Aug | Sep | (TAF)
égars 14,175 (14,393 |27,607|58,848 |[65,903 |[59,310 |41,364 |34,635 |27,197 |23,377 (20,039 |18,417 | 24,456
Wet 17,008 (17,478 |44,745|115,602 |121,007 | 106,529 |80,054 |60,166 |42,826 |31,164 (24,795 |23,444 |41,303
Qg(r)r\rllill 12,464 (13,032 |21,753|49,529 58,561 |[58,862 |36,989 |39,892 |30,631 |24,398 |22,061 19,005 |23,377
Elglr?x\;l 13,054 (12,937 |22,028|37,391 |55,617 (46,451 |26,900 (20,893 |22,358 |21,709 |19,333 |17,725 |19,075
Dry 12,772 |13,959 (19,683 ]24,207 24,168 |25,838 |16,975 |16,017 |15,091 {19,875 |17,436 |14,929 |13,369
Critical 13,411 |11,589 |15,418|18,260 27,989 (18,667 |11,977 |10,553 |10,729 [12,223 |11,771 |12,695 |10,573

Source: Interagency Ecological Program Dayflow Calculation (2011)

Notes:

Period of record WY 1992-2010
Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index

Key:

cfs = cubic feet per second
TAF = thousand acre-feet
WY = water year

Delta Exports The Jones Pumping Plant consists of six pumps, with a
maximum export capacity of 4,600 cfs. The Jones Pumping Plant is at the end
of an earth-lined intake channel about 2.5 miles long. Table 1-19 shows the
respective historical average monthly pumping volumes for the Jones Pumping
Plant by year type.

Table 1-19. Historical Exports from the C.W. “Bill” Jones Pumping Plant by Year Type

Average Monthly Release (cfs) Annual

Year Total

Type | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep (TAF)
égars 3,774| 3,539| 3,202| 3,505| 3,512| 3,176| 2,014| 1,409| 2,893| 3,967 | 4,010| 4,083 2,364
Wet 3,965 3,575| 3,377 | 3,545 3,325| 2,797 | 2,067 | 2,104 | 3,746 | 4,365| 4,391 | 4,335 2,517
ﬁl\g?r\;il 3,413| 3,357| 2,721| 3,921| 4,072| 3,796| 2,276| 1,330| 3,402| 4,297 | 4,364| 4,313 2,494
ﬁilrml 4,296 | 4,316| 4,142| 4,350| 3,961| 4,133| 1,952 960 | 3,625 4,367 | 4,422 | 4,385 2,717
Dry 3,914 3,906 3,790 3,438| 3,558 3,029 2,159 856 | 2,764 | 4,241 | 4,230| 4,176 2,423
Critical | 3,023| 3,124| 2,999| 2,736| 3,166| 3,180| 1,638 984| 1,059| 1,705| 1,714| 2,567 1,686

Source: USGS Gaging Station 11313000

Notes:

Period of record WY 1992-2009
Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index

Key:

cfs = cubic feet per second

TAF = thousand acre-feet
USGS = U.S. Geological Survey
WY = water year

The SWP Banks Pumping Plant supplies water for the South Bay Aqueduct
(SBA) and the California Aqueduct, with an installed capacity of 10,300 cfs.
Under current operational constraints, exports from Banks Pumping Plant are
generally limited to a daily average of 6,680 cfs, except between December 15
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and March 15, when exports can be increased by 33 percent of San Joaquin
River flow. The Banks Pumping Plant exports water from Clifton Court
Forebay, a 31,000 acre-foot reservoir that provides storage for off-peak
pumping, and moderates the effect of the pumps on the fluctuation of flow and
stage in adjacent Delta channels. Table 1-20 shows the historical monthly
average exports for the Banks Pumping Plant by year type.

Table 1-20. Historical Exports from the Harvey O. Banks Pumping Plant by Year Type

Year Average Monthly Release (cfs) AnnU?'

Tota

Type | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep (TAF)
égars 3,781| 3,699 4,164| 4,395| 3,731| 3,353 1,816| 1,098 | 2,485| 5,309 5,501| 4,975 3,699
Wet 4,586 | 3,975| 3,827| 3,535| 2,620| 1,991| 1,595|1,481| 2,929| 5,554| 5,568 | 5,423 3,975
Qg?r\rl]zl 3,147 | 4,069 | 4,038| 6,650| 6,269| 5,151 | 3,179| 1,335| 5,201| 6,535| 6,675| 6,799 4,069
E(ce)lrcr)r\:\:al 2,500| 2,612 3,775| 5,425| 4,696| 5,275| 1,451| 819| 2,450| 5,717| 6,632| 5,694 2,612
Dry 3,158| 4,025| 4,651| 4,090| 3,533| 3,887 | 1,828| 666 775| 5,539 5,403| 3,880 4,025
Critical 4,845| 2,747| 4,779| 3,176| 2,692| 1,755 772 736 533| 1,868| 2,603 2,366 2,747

Source: DWR CDEC Gage HRO (2011)

Notes:

Period of record WY 1994-2010
Year types as defined in the Sacramento Valley Water Year Hydrologic Classification Index

Key:

cfs = cubic feet per second

CDEC = California Data Exchange Center

DWR = California Department of Water Resources
TAF = thousand acre-feet

WY = water year

Contra Costa Water District (CCWD) supplies CVP water to its users via a
pumping plant at the end of Rock Slough. At Rock Slough, the water is lifted
127 feet into the Contra Costa Canal by a series of four pumping plants. The
47.5-mile-long canal terminates in Martinez Reservoir. The Rock Slough
diversion capacity of 350 cfs gradually decreases to 22 cfs at the terminus.
CCWD also constructed and operates the 100,000 acre-foot Los Vaqueros
Reservoir, which has an intake and pumping pla